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AVIAN LIFE HISTORY INFORMATION FOR FOCUS BIRD SPECIES USING THE
NORTHERN GULF OF MEXICO

INTRODUCTION

This report presents life history information for bird species that use the northem Gulfof Mexico.
Species included in this report were identified by the Natural Resource Damage Assessment
(NRDA) Tmstees for the Deepwater Horizon/Mississippi Canyon 252 oil spill as having been
affected by the release of oil and/or the response to the spill.' Part I ofthis report presents
infonnation for the Brown pelican (Peleccmus occidentalis), clapper rail (Rallus longirostris), great
blue heron {Ardea herodias), laughing gull {Leucophaeus atricilla), mallard (Anas platyrhynchos),
northem gannet (Moms bassaniis), and seaside sparrow (Admmodramiis maritimus), while Part II
presents information on the American oystercatcher (Haematopus palliatus), American white pelican
(Peleccmus erythrorhynchos), common loon (Gavia immer), double-crested cormorant
(Phalacrocorax auritus), great shearwater (Puffinus gravis), pied-billed grebe (Podilymhus
podiceps), and sanderling (Calidris alba)”™ The avian life history parameters selected for purposes of
this report may be useful for the Deepwater Horizon Natural Resource Damage Assessment and
Restoration being conducted by the Tmstees under the Oil Pollution Act, 33 U.S.C. §§2701-2762
and its implementing regulations, 15 C.F.R. § 990.

Table 1identifies select life history parameters that are provided in this report, along with definitions
for these parameters.

METHODOLOGY

1Ec reviewed life history parameter information compiled by the Department oftlie Interior and
conducted literature searches to gather readily available information for the species included in Parts
I and IT ofthis document. Based on this compilation and review, recommended values are provided
for each species and life history parameter, presented in Tables I and II. Tlie appendices within Part I
and Part II provide species-specific details in support ofthe recommendations and the assumptions
made when species-specific or Gulfof Mexico-specific data were unavailable.

Sources cited in this report include peer-reviewed joumal articles, a well-established online avian
encyclopedia administered by the Comell Lab of Ornithology and tlie American Ornithologists’
Union, U.S. Fish and Wildlife Service information, previous NRDA case information, academic
theses and dissertations, and personal communications. These sources are believed to be credible
and, as such, sources’ data collection methods and analyses were not evaluated. Tlie extent of life
history information available for each species and parameter varies. In some cases, only one data

' other species of birds may also have been affected by the spill, including those affected by response actions taken during
the spill. This report is not intended to be an exhaustive list of birds impacted by the Deepwater Horizon oil spill.

~All species in Part Iand Part I are included as birds protected by the Migratory Bird Treaty Act.
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value was available, and in these cases, this value was chosen as the recommended value for the
relevant life history parameter. In other cases, multiple studies were available for a given species or
related species, resulting in a number of different estimates for a particular life history parameter. For
instance, we reference 11 sources that included estimates of Brown pelican {Pelecamis occidentalis)
fledglings per breeding pair per year which provided a range from 0.3 to 2. For these cases, the
following procedures were followed to select among (or to combine) die available values, taking into
account the relevance ofresults from studies conducted along the Gulf of Mexico coast.

1. When a data value was available from a study conducted on a species’ Gulfof Mexico
coast population, it was used as the recommended value. If more than one data source
was available for Gulf of Mexico populations, the mean ofthe GulfofMexico values
from those sources was used as the recommended value. Data values on GulfofMexico
populations are defined as those collected from studies on populations inhabiting or
breeding within GulfofMexico states (Texas, Louisiana, Mississippi, Alabama, and/or
the westem coast of Florida). Ifthe specific location within a Gulf State was not
specified, the data value was assumed to be applicable to all GulfofMexico populations.

2. Ifno data value were available from a study conducted on a species’ Gulfof Mexico
population, the mean ofall available data values was used as the recommended value
(i.e., values are not evaluated or prioritized for sample size, design ofthe underlying
study, or any other factors).

3. Ifno data were available for the specific species in question, the mean of all available
data values for closely related species was used as the recommended value. Specific
cases where related species’ data were used are indicated in the appendices of Part I and
Part IT ofthis report.

4. Inthe case of survival rates (fledgling, juvenile, and adult), when age-specific
information was available for a given species (e.g., common loon survival rate for ages 1
to 2 is 55.5 percent, 2 to 3 is 60.5 percent, and 3+ is 91 percent), this detailed
information is provided in the appendices tables, and the range of values is presented in
the summary tables (tables I and II). When the infonnation available was more general
and presented as a “juvenile” or “adult” survival rate (without specific ages identified),
the mean of all available values is presentedfor the given category.

ASSUMPTIONS AND UNCERTAINTIES

There is some uncertainty associated with the recommended values presented for each species. Tliis
is partly due to the variation in values presented in the literature for a given life history parameter
depending on the species, location ofthe population investigated, and nature ofthe study, and
various assumptions made when data were limited or unavailable (Table 1).

~For laughing gull, pied-billed grebe, great shearwater, and sanderling, species-specific information was not available for
some parameters and information on related species was used. In the case of laughing gull, information from species in
related genera in the Laridae family was used; for pied-billed grebe, information for species in related genera in the
Podicipedidae family was used; for great shearwater, information for species from the same genus was used (Puffinus sp.);
and for sanderling, information for species from the same genus was used (Calidris sp.). See appendices in Part Iand Part I!

of this report for detals.
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A briefdiscussion ofthe assumptions made related to specific parameters is provided below.
Additional assumptions are identified in the “Reference” column ofthe species-specific tables
presented in the Appendices.

*  Number offledglings per breeding pairper year. When information specifically related to
the number of fledglings per breeding pair was unavailable, this parameter was calculated by
multiplying available infonnation on fledgling success by mean clutch size. Additionally,
some ofthe species addressed in this report may have more than one clutch per year. This is
common for pied-billed grebes, for example, and is therefore taken into account in the
recommended value for this parameter for pied-billed grebes. For other species that may
double clutch, such as the clapper rail, seaside sparrow and double-crested cormorant,
insufficient information is available to determine the likelihood and percentage of double
clutches, and therefore this report assumes these species have only one clutch per year.

* Percentage ofadultfemales breeding each year. When infonnation was unavailable, a 100

percent assumption is used, which maximizes the number ofbreeding pairs.

*  Percentage offemales in apopidation. For each ofthe species included within this
document, when an adult sex ratio (ASR) was identified, that specific ASR was provided.
When assumptions or statements regarding an estimated ASR were available, these
references are included in the individual species appendix. Frequently for a given species, no
specific data was available. There have been efforts to identify the expected ASR for bird
species generally. However, noting the potential biases and uncertainty in a potential blanket
application of a general ratio to any single species (Donald 2007), we assume a 1:1
maleTemale ratio when no species-specific information was available based on a basic
binomial probability of producing either a female or male chick.

Additionally, some bird species populations contain individuals that are capable ofbreeding, but that
do not reproduce. Tliese non-reproducing birds may take advantage ofnesting opportunities if one of
the individuals from an existing breeding pair is lost. We did not find evidence ofthis phenomenon
in the literature for the seven species presented in Part I ofthis report or for six ofthe seven species
in Part II. Adult common loon (Part II) individuals may exliibit this behavior.
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TABLE 1.

LIFE HISTORY/
DEMOGRAPHIC
PARAMETER

# FLEDGLINGS PER
BREEDING PAIR PER YEAR

FLEDGE SURVIVAL RATES
(FROM FLEDGLING TO 1
YEAR OLD)

JUVENILE ANNUAL
SURVIVAL RATE

AGE AT FIRST BREEDING

ADULT ANNUAL SURVIVAL
RATE

% OF ADULT FEMALE
POPULATION THAT
BREEDS EACH YEAR

% FEMALES IN THE
POPULATION

AVERAGE LIFESPAN

*Species-specific assumptions made for all parameters noted in the appendices.

DEFINITION

Number of fledglings produced per pair
of adults each year

Mean percentage of fledglings that
survive to 1 year of age (mean value
displayed unless otherwise noted).
Mean annual survival rate of juvenile
birds; juvenile Is defined as between 1

year and age at first breeding. Where age

at first breeding Is 1 year, juvenile
survival rate Is equal to fledge survival
rate.

Mean age at which bird species begins to
breed (age In years at which a “juvenile”

becomes an “adult”).
Mean annual survival rate of adult birds;
where age of adulthood Is unspecified,

the adult stage Is defined as beginning at

the age of sexual maturity.

Estimated percentage of adult female
population that breeds each year.

Percentage of adult population that Is

female.

Average expected lifespan of an
Individual bird. In years.

®This estimate maximizes the number of females breeding each year.

¢ Based on the 50% probability of producing a female chick.

ECONOMICS,

INCORPORATED
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DEFINITIONS OF SELECT LIFE HISTORY PARAMETERS

ASSUMPTIONS'*

When specific Information on
fledglings per pair per year Is
unknown, number of fledglings Is
calculated by multiplying fledgling
success rate by mean clutch size

None

None

None

None

Where percentage unknown,
assume 100%"

Where percentage unknown,
assume 50%"

When average lifespan was not
reported In the readily available
literature, the average lifespan Is
calculated using the following
formula: [age at first breeding +
(1/In(adult survival rate))]

DWH-AR0300053-0005
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PART 1
This section provides recommended values for each ofthe identified life history parameters (Table I)

for the species listed below.
Brown pelican
Clapper rail
Great blue heron
Laughing guir
Mallard
Northem gannet

Seaside sparrow

As noted above, species-specific details in support ofthe recommended values for each life history
parameter are provided in the tables in the Appendices (Appendices I-A through I-G). The column
titled “Recommended Value” provides the recommended value for a given life history parameter,
and states whether that value is based on data on GulfofMexico population(s) ofthe relevant
species or a mean ofavailable information. The “Details” column provides additional information on
the life history parameter or on the derivation of a value based on related life history parameter
values (i.e., in the case that a certain parameter value was not specified in the literature, it may
sometimes be derived from other parameter values applicable to the species). The “Reference”
column provides the citation for the relevant reference and the study location by state or more
specific location where available. Footnotes in each appendix table provide clarifying information on
select reference values.

~In some cases, laughing gull-specific information was limited. Therefore, the information provided here is compiled from

a number of related species within the family Laridae.
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TABLE L RECOMMENDED VALUES FOR SELECT LIFE HISTORY PARAMETERS
LIFE HISTORY/ SPECIES
DEMOGRAPHIC
, BROWN CLAPPER GREAT BLUE ~ LAUGHING  MALLARD NORTHERN  SEASIDE
PARAMETER PELICAN RAIL HERON GULL GANNET SPARROW

# FLEDGLINGS PER
BREEDING PAIR PER 1.44 5.5 0.35 0.97 2.27 0.75 0.58
YEAR

FLEDGE SURVIVAL

RATES (0 TO 1 YEAR  30% 39.3% 31% 60% 39.8% 35% 10.4%
OLD)
JUVENILE ANNUAL g4 39.3% 63.7% 75% 39.8% 94% 10.4%
SURVIVAL RATE
GES) (1-3) -1 (1-2) (1-3) (0-1) (1-5) (0-1)
AGE AT FIRST

3 ! 2 3 ! 5 !
BREEDING
ADULT ANNUAL 82% 51.7% 78.1% 82% 60.8% 94% 76.4%
SURVIVAL RATE

(3-10) (1-3) (2-6) (3-8) (1-2) (5-16) (1-8.5)

(AGES)

% OF ADULT FEMALE
POPULATION THAT 95% 100% 100% 100% 100% 100% 100%
BREEDS EACH YEAR

% FEMALES IN THE
POPULATION

50% 50% 50% 50% 41.3% 50% 50%

AVERAGE LIFESPAN
(YEARS)

' Some of these values represent the mean of information from various literature sources, whereas others are specific
values from a single source. Additional details on the derivation of each value presented in this table are included in
the appendices to Part lof this document (Appendices I-A through I-G).
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APPENDIX I-A: BROWN PELICAN (Pelecanus occidentalis)

LIFE HISTORY/
DEMOGRAPHIC
PARAMETER

# FLEDGLINGS PER
BREEDING PAIR PER

YEAR

RECOMMENDED
VALUE

1.44 fledglings

(mean of Gulf-
specific values)

DETAILS

0.3 - 1.7 (1.0 mean
productivity per nest)
1.1

1.54 mean across sites

(1.27 mean 1971-1990; 1.66
mean 1979-1990; 1.69 mean
1987-1990)

1.63

1.78 (1971-2007), 1.95 (2007)
(1.87 mean)

1.5

0.6 - 1.2 (0.9 mean fledglings
per nest)

0.9 - 2.1 (1.5 mean)

0.7 - 1.8 (1.25 mean)

0.3 - 1.2 (0.75 mean fledglings

per nest)
0.1 -0.85 (0.475 mean
fledglings per breeding
attempt)

Draft Final, April 21, 2014

REFERENCE

Schreiber 1979 (as cited in Shields
2002, Table 1): Tarpon Key, Ft
(Gulf side)

McNease et al. 1984: LA

McNease et al. 1992; LA,
3 separate sites

McNease 1998: LA
LDWF 2008: LA

LDWF2010: LA

Shields 2002 (as cited in Shields
2002, Table 1): NC

Collazo 1985 (as cited in Shields
2002, Table 1): Puerto Rico,
Montalva Bay

Collazo 1985 (as cited in Shields
2002, Table 1): Puerto Rico, Conejo
Cay

F. Gress pers. com. (as cited in
Shields 2002, Table 1): CA

USFWS 2007: various locations

FLEDGE SURVIVAL 30% A% Anderson et al. 1996: CA
RATES (FROM . i :

( (Gulf-specific 30% (survival of first 12 months - Creiber and Mock 1988: banded
FLEDGLING TO 1 value) from nestling or hatching year) birds in N. and S. Carolina, and FL,
YEAR OLD) & gy Henny 1972: FL

o Henny 1972 (as cited in Schreiber

JUVENILE ANNUAL 64% 64% and Mock 1988): FL
SURVIVAL RATE (Gulf-specific
(AGES 1 TO 3) value) %" Anderson et al. 1996: CA

3 years® Williams and Joanen 1974: LA, FL

1 -2 years (bred at this age McNease et al. 1984: LA; Blus and
AGE AT FIRST with lower success) Keahey 1978: SC; USFWS 1983: CA

3

BREEDING USFWS 2012: species profile,

3 - 5years (typical age) various locations; Schreiber et al.

Y ypical ag 1989: CA, FL, SC, LA, and other
locations

Q9 Henny 1972 (as cited in Schreiber
ADULT ANNUAL 82% ‘ and Mock 1988): FL
SURVIVAL RATE (Gulf-specific 88%" ((Anderson et al. 1982
(AGES 3+) value)® found that 16 of 17 (94%) Anderson et al. 1996: CA

Brown pelicans from 2 studies

INDUSTRIAL ECONOMICS, INCORPORATED
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LIFE HISTORY/
RECOMMENDED
DEMOGRAPHIC ALUE DETAILS
PARAMETER REFERENCE

survived 180 days;
extrapolating to one year
resulted In the 88% annual
adult survival rate estimate)

9% OF ADULT FEMALE
POPULATION THAT 95% 95%
BREEDS EACH YEAR

Assumption used In Luckenbach
2006 and Kure 2008 NRDA cases: CA

. . Shields 2002: Assumption as
% FEMALES IN THE No Information available on sex . . .
50% previously described in

ratio . ) .
POPULATION Assumptions discussion above

10 years” (effectively
10 reproduce for 4 to 7 years post
breeding age. l.e., post age 3)

Schreiber and Mock 1988: banded
birds In NC, SC, and FL

AVERAGE LIFESPAN
(YEARS)

Notes:

1. Value used in Luckenbach and Kure NRDA cases (Luckenbach Trustee Coundl 2006, Kure/Humboldt Bay
Trustee Council 2008).

2. Schreiber and Mock (1988) suggest a 10+ age survival rate of approximately 2% however, this value Is excluded
from the adult survival rate estimate since the effective reproductive years for Brown pelicans are 4 to 7 years
post breeding age or up to 10 years of age (Schreiber and Mock 1988).

3. The oldest observed banded bird was 43 years old (Schreiber and Mock 1988).

INDUSTRIAL ECONOMICS, INCORPORATED
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APPENDIX 1-B: CLAPPER RAIL (Rallus longirostris)

INJURY, LIFE HISTORY

OR DEMOGRAPHIC {R/AFELSEAMENDE) DETAILS REFERENCE
PARAMETER
5.5 (Calculated given mean dally nest success of 98.5%, Rush et al. 2010
# FLEDGLINGS PER 5.5 fledglings typical Incubation of 24d from Rush et al. 2007 and (as cited In
BREEDING PAIR PER YEAR mean clutch of 7.84 eggs): AL tidal marshes Rush et al.
Range:4 - 7 2012): MS

5.8:1 or 5:1. Ratio of Immatures:adults In NC during

fall (n=263) and fall-winter (n=35) seasons, Adams and

Quay 1958: NC

respectively.
3:1. Ratio of Immatures:adults In VA during September Meanley 1985:
of 1983 (n=80). VA
Parental care usually ends by week 5 or 6 post hatching
FLEDGE SURVIVAL RATES and so It Is assumed that there Is no definable time

39.3% (Gulf-

period difference between when a bird fledges and
speclflc value)

becomes a juvenile. Rush et al. 2012 Identifies a LA fall

juvenlle:adult ratio of 2:1 the equivalent of 4 juvenile = Sharp 1976 (as
birds per pair. Using 4 juvenile birds per pair and 5.5 cited In Rush et
fledglings per pair, an estimated fall juvenile survival Is al. 2012): LA
72.7% (4 T 5.5). Applying the adult annual survival rate

of 54% (to estimate survival through spring), fledgling

and juvenile annual survival rate Is estimated as 39.3%

(0.727 X0.54).

(FROM FLEDGLING TO 1
YEAR OLD)

JUVENILE ANNUAL

SURVIVAL RATE Same as above because clapper‘rails reach sexual Sharp 1976 (as
39.3% maturity at 1 year old, and survival rates above 1year cited In Rush et
(AGES 0 TO 1; SAME AS are captured In adult survival rate al. 2012): LA
ABOVE)
Rush et al.
AGE AT FIRST BREEDING 1 Unknown, assumed to be 1 year 2012: location

not specified

49% - 67% (adults fitted with radio transmitters;

composite annual survival rate for all yrs (1985-1987) Eddleman 1989:
was 26%, but effects of radio transmitters may have AZ

depressed survival)

ADULT ANNUAL SURVIVAL 51.7%
RATE (mean of all

(AGES 1+) values) Hoffman 2001:

45.4% (re-sighting banded adult birds) CA

9% OF ADULT FEMALE
POPULATION THAT 100% - Assumption
BREEDS EACH YEAR

Sharp 1976: LA,
Eddleman 1989:
AZ, Adams and
Quay 1958: NC,
Gaines et al. In

Birds shot in LA did not differ from 1:1 sex ratio; A |
50% ( from LA  2:1 malesifemales but trapping biased towards males ;

7o FEMALES IN'THE specific NC 1955, 71:29 male:female, 1956 50:50 ; Brunswick

POPULATION Information) GA 1999-2000, 18:11 male:female, 2006 12:18 ,
. . . press: GA (as
male:female, 2007 10:7 male:female .

cited In Rush et
al. 2012
Calculated from

AVERAGE LIFESPAN 3 2.6 years™ (calculated using equation: Life expectancy  other

(YEARS) = [age at first breeding + (1/In(adult survival rate))]) parameter
values

Notes:

1. Oldest banded bird was 7 years and 6 months (Clapp et al. 1982).
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APPENDIX I-C: GREAT BLUE HERON (4rdea herodias)

INJURY, LIFE HISTORY ED
OR DEMOGRAPHIC VALUE DETAILS REFERENCE
PARAMETER

2.4 (mean; 2.3 young/nest In northern
and central It, 2.5 In southern It, 2-3  INRIN 2003: It, W1, OR
In northern W1, and 2.43 In OR)

Pratt 1970: CA, Quinney
1983: NS, Canada, Vos et al.
1985: CO, Burkholder and
Smith 1991: OH, Butler 1995:
BC, Canada, Butler 1997: BC,

0.5 -2.7 Canada, Vennesland and
(1.6 mean) Butler 2004: Canada, Witt
0.35 fledglings 2006: VA, Kelly et al. 2007:
# FLEDGLINGS PER . CA. Bak 4 Sepulved
BREEDING PAIR PER YEAR (Gulf-specific , Baker and Sepulveda
value) 2009: IN (as cited In

Vennesland and Butler 2011),
mean for Herodias group

0.35 (mean for Occidentalis group,
2.5 fledglings per successful nesting
attempt, excluding nests given
supplementary feeding results In 1.46
fledglings; however 76% of all nesting
attempts fall, taking this Into account
equates to 0.35 fledglings per nest
[1.46 x 0 -0.76)])

Powell and Powell 1986 (as
cited In Vennesland and
Butler 2011): FL Bay

FLEDGE SURVIVAL RATES Henny 1972: United States
(FROM FLEDGLING TO 1 31% 31%" (year 1, fledglings) and Canada; Butler 1992: BC
YEAR OLD) and INRIN 2003: IL

JUVENILE ANNUAL SURVIVAL . .

RATE 63.7% 63.7% (ages 1 to 2) Henny 1972: United States

(AGES 1 TO 2) and Canada

AGE AT FIRST BREEDING 2 2 years® Butler 1992: BCand

2003: IL
ADULT ANNUAL SURVIVAL Henny 1972: United States
RATE 78.1% 78.1%" (ages 2+) and Canada, Butler 1992: BC
(AGES 2+) and INRIN 2003: IL
% OF ADULT FEMALE
POPULATION THAT BREEDS  100% - Assumption
EACH YEAR

Vennesland and Butler 2011;
% FEMALES IN THE . . Assumption as previously
POPULATION 50% No Information available described in Assumption

discussion above )
6.0 years™ (calculated using equation:
AVERAGE LIFESPAN (YEARS) 6 Life expectancy = [age at first
breeding + (1/In(adult survival rate))])

Calculated from other
parameter values.

.Notes:
1. Value was used in the Lake Apopka NRDA.
2. The oldest banded bird recovered was 23 years old (as cited in Butler 1992).

INOUSTRIAL ECONOMICS, INCORPORATED 10
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APPENDIX I-D: LAUGHING GULL (based on various related genera in the family Laridae)

INJURY, LIFE HISTORY
OR DEMOGRAPHIC
PARAMETER

# FLEDGLINGS PER
BREEDING PAIR PER YEAR

FLEDGE SURVIVAL RATES
(FROM FLEDGLING TO 1
YEAR OLD)

JUVENILE ANNUAL
SURVIVAL RATE

(AGES 1 TO 2)

AGE AT FIRST BREEDING
ADULT ANNUAL SURVIVAL
RATE

(AGES 2+)

9% OF ADULT FEMALE

POPULATION THAT
BREEDS EACH YEAR

% FEMALES IN THE
POPULATION

AVERAGE LIFESPAN
(YEARS)

RECOMMENDED
VALUE

0.97
(mean of Gulf-
spedflc values)

60% (mean of all
values)

75%

82%
(mean)

100%

50%

DETAILS
12 1.32 (3-egg
(r.nean)/\ clutches); 0.71 (2-

egg clutches)

1.07 mean; 1.2 (1979), 0.7
(1980), 1.3 (1981)

0.65 mean; 0.7 (1978), 0.5
(1979), 0 (1980), 1.4 (1981)

0.16

1.21

79% (ages 0 to 1)

40% (ages 0 to 1)

61% (ages 0 to 1)

75% (ages 1 to 2)
3 years

80 - 84%" (ages 2+)

Assumed to be 1:1

8 years” (calculated using
equation:

Life expectancy = [age at
first breeding + (1/In(adult
survival rate))])

REFERENCE

Schreiber et al. 1979 (as cited In
Burger 1996, App. 2): FL

White et al. 1983 (as cited In
Burger 1996, App. 2): Port
Masfleld, TX

White et al. 1983 (as cited In
Burger 1996, App. 2): Corpus
Christie, TX

Morris 1984 (as cited In Burger
1996, App. 2): Little Tobago
Island, Trinidad

Burger unpubl. data (as cited In
Burger 1996, App. 2): Barnegat
Bay, NJ

Coulson and White 1959 (as cited
In Hatch et al. 2009): UK, Black-
legged Kittlwatke (Rissa
tridactyla)

Butler et al. 1980 (as cited In
Hayward and Verbeek 2008): BC,
Glaucous-winged Gull (Larus
occidentalis)

Reid 1988 (as cited In Hayward
and Verbeek 2008): WA, Glaucous-
winged Gull (Larus occidentalis)

CA DFG and USFWS 2008: CA,
Western gull (Larus occidentalis)

Burger 1996: NJ

CA DFG and USFWS 2008: CA,
Western gull (Larus occidentalis)

Assumption

Burger 1996

Calculated from other parameter
values

Note that although laughing gull {Leucophaeus atricilla) is the focal species, the table above includes information from a
number of related species because species-specific information was limited. Information presented in this table is from a study

conducted on laughing gull, unless otherwise stated.

Notes:

1. Mean clutch size of 2.8 eggs; implies a ratio of 2-egg clutches to 3-egg clutches of 1:4. Therefore, approximately 80% of
nests contain 3-egg clutches and 20% contain 2-egg clutches. Mean fledglings per breeding pair per year calculated as [((1.32x4)

1 (0.71x1))/5].

2. Survival rate decreases to 50-78% over year 15 (CADFG and USFWS 2008); however, this value is excluded from the adult
survival rate estimate since the average lifespan is calculated as eight years.

3. Maximum lifespan is 19 years (M. K. Klimkiewicz pers. com., location not specified, as cited in Burger 1996).
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APPENDIX I-E: MALLARD (A4nas platyrhynchos)

INJURY, LIFE HISTORY
OR DEMOGRAPHIC
PARAMETER

# FLEDGLINGS PER
BREEDING PAIR PER YEAR

FLEDGE SURVIVAL RATES
(FROM FLEDGLING TO 1
YEAR OLD)

JUVENILE ANNUAL
SURVIVAL RATE
(ASSUMED AGES 0 TO 1)

AGE AT FIRST BREEDING

ADULT ANNUAL SURVIVAL
RATE

(AGES 1+)

% OF ADULT FEMALE

POPULATION THAT BREEDS

EACH YEAR

% OF FEMALES IN THE
POPULATION

AVERAGE LIFESPAN (YEARS)

Notes:

RECOMMENDED
VALUE

2.27 fledglings (mean
across all values)

25%
39.8%
(mean)
54.5%
(mean)

39.8% (mean)

60.8% (mean)

100%

41.3%

2

DETAILS

2.49 (35% fledglings success,
clutch size of 7.12)*

2.42 -2.63 (34-37% survival
from hatching to 50d, clutch
size of 7.12)*

1.78 (<75% eggs do not
survive to fledging, -25%

minimum fledgling success,
clutch size of 7.12)*

25% (0.86 survival rate post-
fledgUng to pre-hunting
period and 0.29 from onset
of hunting to migration, and
0.25 for both periods
combined; monitored 48
females and 42 males during
1972-74)

46 - 61% female (53.5%
mean), 48 - 63% (55.5%
mean) male (stated as
juvenile survival rate, age
range assumed to be 0-1 yr)

Same as above.

1 year

54 - 59% female (56.5%
mean), 62 - 68% (65% mean)
male (stated as adult
survival rate, assumed to be
>1 yr due to age at first
breeding)

41.3% (1.42 males per
female In the population);
During winter pairing, North
America average 1.33
males/female

1.8 years™ (mean life
expectancy of adults)

Draft Final, April 21, 2014

REFERENCE

Talent et al. 1983 (as cited In
Drilling et al. 2002): ND,
Cowardin et al. 1985 (as cited
In Drilling et al. 2002): ND

Mauser et al. 1994 (as cited In
Drilling et al. 2002): CA

Duebbert et al. 1983 (as cited
In Drilling et al. 2002): ND

Kirby and Sargeant 1999: MN

Anderson 1975: 1L, Arnold and
Clark 1996: SK, Smith and
Reynolds 1992: Central North
America and Canada (as cited
In Drilling et al. 2002)

Kirby and Sargeant 1999: MN

Anderson 1975: IL, Arnold and
Clark 1996: SK, Smith and
Reynolds 1992: Central North
America and Canada (as cited
In Drilling et al. 2002)

As cited In Drilling et al. 2002
(no original reference cited)

Anderson 1975: IL, Arnold and
Clark 1996: SK, Smith and
Reynolds 1992: Central North
America and Canada (as cited
In Drilling et al. 2002)

Assumption

Munro and Kimball 1982: W
and New England: Rohwer and
Anderson 1988 (as cited In
Drilling et al. 2002): North
America

Anderson 1975 (as cited In
Drilling et al. 2002): IL

1. Mean clutch size calculated by taking the mean of clutch size of 1-13 (Palmer 1976, Phersson 1991, Alisauskas and Ankney

1992) and clutch size of 8.72 (Dzubin and Gollop 1972).
2. Oldest banded wild individual was 29 years 1 month old (Kennard 1975, as cited in Drilling et al. 2002).

INOUSTRIAL ECONOMICS, INCORPORATED 12

DWH-AR0300053-0013



APPENDIX I-F: NORTHERN GANNET (fdorus bassanus)

INJURY, LIFE HISTORY
OR DEMOGRAPHIC
PARAMETER

# FLEDGLINGS PER
BREEDING PAIR PER YEAR

FLEDGE SURVIVAL RATES
(FROM FLEDGLING TO 1
YEAR OLD)

JUVENILE SURVIVAL RATE
(AGES 1 TO 5)

AGE AT FIRST BREEDING

ADULT ANNUAL SURVIVAL
RATE

(AGES 5+)

% OF ADULT FEMALE
POPULATION THAT BREEDS
EACH YEAR

% FEMALES IN THE
POPULATION

AVERAGE LIFESPAN
(YEARS)

Notes:

RECOMMENDED
VALUE

0.75 fledglings
(mean across all
values)

35%

94%

5 (mean)

94%

100%*

50%

16

DETAILS

0.72 -0.75 (0.734 mean,
71.7% - 75.1% of young
fledged from eggs laid,
equates to 0.72 - 0.75
fledglings using clutch size of

1))

77.7% (0.77 fledglings using
clutch size of 1)

0.72 - 0.86 (based on 0.8 egg
to hatch success x 0.9 hatch
to fledge success =0.72
overall fledge rate. Hatching
success can be as high as
.95, which would Increase
fledge rates to 0.76; using
clutch size of 1)

35% (age 0-1)

94% (age 1-5)

5 years (mean)

94% (age >5 yr)

No Information available

16.2 years”™ average life
expectancy

Draft Final, April 21, 2014

REFERENCE

G.Chapdelalne and J.-F. Rail
unpubl. (as cited In Mowbray
2002): Bonaventure Island,
Canada

Nelson 1978a (as cited In
Mowbray 2002): Bass Rock,
Scotland

Montevecchi unpubl. data (as
cited In Mowbray 2002):
Newfoundland, Canada

Nelson 1978 (as cited In Mowbray
2002): Bass Rock, Scotland

Nelson 1978 (as cited In Mowbray
2002): Bass Rock, Scotland

Nelson 1978a (as cited In
Mowbray 2002): Bass Rock,
Scotland: most males are 5-6
year old when first breed, female
typically one year younger than
male

Nelson 1978a (as cited In
Mowbray 2002): Bass Rock,

Scotland (as cited In Chapdelalne
et al. 1987)

Assumption

Mowbray 2002: Assumption as
previously described in
Assumptions discussion above

As cited In Mowbray 2002 (no
original reference cited)

1. Specific value not listed but text states that the proportion of females breeding each year is likely high (Mowbray 2002).

2. Oldest reported individual in East North Atlantic was 21 years old (Nelson 1978a, Bass Rock; Mowbray 2002).

INOUSTRIAL ECONOMICS, INCORPORATED 13
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INDUSTRIAL ECONOMICS,

APPENDIX I-G: SEASIDE SPARROW (Ammodramus maritmus)

INJURY, LIFE
HISTORY OR
DEMOGRAPHIC
PARAMETER

# FLEDGLINGS PER
BREEDING PAIR PER
YEAR

FLEDGE SURVIVAL
RATES (FROM
FLEDGLING TO 1|
YEAR OLD)

JUVENILE ANNUAL
SURVIVAL RATE

(AGES 0 TO 1; SAME
AS ABOVE)

AGE AT FIRST
BREEDING

ADULT ANNUAL

RECOMMENDED
VALUE

0.58 fledglings
(Gulf-specific
value)

10.4%

10.4%

76.4% (mean

SURVIVAL RATE of Gulf-
specific
(AGES 11) values)
INCORPORATED

DETAILS

0.58 (2-yr mean; range: 0.17-0.99)

3.97 (2-yr mean)

4.43 (4-yr mean)

0-1: 10.4% (A. m. macgillivraii minimum
survival rate, n=85, 2000-2003 mark-
recapture study, non-mlgratory population;
minimum survival rate for hatch year to
year 1)

Draft Final, April 21, 2014

REFERENCE

Post et al. 1983: FL
Marshall and Relnert 1990:
MA

Post and Greenlaw 1982:
NY

As cited In Post and
Greenlaw 2009 (no outside
reference cited): SC

Same as above, since seaside sparrows reach sexual maturity/adulthood

at 1year old

Spring after hatching year (-9 months old)

88% {A. m. mirabilis, age range
unspecified, assumed to be >1 yr)

66% {A. m. mirabilis, non-mlgratory
population; 63% - 69% survival; age range
unspecified, assumed to be > yr)

66% (A. m. mirabilis, non-mlgratory
population; 1994-98; age range
unspecified, assumed to be >1 yr)

85.7% male (A. m. peninsulas, non-
mlgratory population; mln. adult male
survival rate; age range unspecified,
assumed to be >1 yr)

Female - male rates: 52% - 72% (age 1-2);
18% - 58% (age 2-3); 38% - 53% (age 3-
4);14% - 32% (age 4-5)

{A. m. macgillivraii minimum survival rate,
2000-2003 mark-recapture study, non-
mlgratory population. 154 male marked In
2000, 66 female marked In 2000)

52.9% (mean across female and male
annual survival estimates; A. m. maritimus,
migratory populations. Minimum adult
survival through 1980, year classes: 1967-
72: 60.4% female, 57% male; 1976-77:
41.4% female, 52.8% male. Age range
unspecified, assumed >1 yr)

As cited In Post and
Greenlaw 2009 (no outside
reference cited)

Werner 1975 (as cited In
Post and Greenlaw 2009):
Southern FL, Cape Sable
Dean and Morrison 1999 (as
cited In Post and Greenlaw
2009); Southern FL, Cape
Sable

Lockwood et al. 2001 (as
cited In Post and Greenlaw
2009): Southern FL, Cape
Sable

Post et al. 1983 (as cited
In Post and Greenlaw
2009): Northern FL

As cited In Post and
Greenlaw 2009 (no outside
reference cited): SC

Post and Greenlaw 1982
(as cited In Post and
Greenlaw 2009): Atlantic
coast

14
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INJURY, LIFE
HISTORY OR
DEMOGRAPHIC
PARAMETER

% OF ADULT
FEMALE
POPULATION THAT
BREEDS EACH YEAR

% FEMALES IN THE
POPULATION

AVERAGE LIFESPAN
(YEARS)

Notes:

RECOMMENDED
VALUE

DETAILS

100% -

50% Adult sex ratio about equal

8.5 (mean) 8 - 9 years™ (potential lifespan)

1. Maximum lifespan unknown.

INCORPORATED

Draft Final, April 21, 2014

REFERENCE

Assumption

Oak Beach, NY; WP; Post
and Greenlaw 2009,

Sykes 1980, M.V. McDonald
pers. com. (as cited In
Post and Greenlaw 2009)
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PART II
This section provides recommended values for each ofthe identified life history parameters (Table
II) for the species listed below.

* American oystercatcher

* American white pelican

*+ Common loon

*  Double-crested cormorant
* Great shearwater™

* Pied-billed grebe®

*  Sanderling'®

As noted above, species-specific details in support ofthe recommended values for each life history
parameter are provided in the tables in the Appendices (Appendices II-A through II-G). The column
titled “Recommended Value” provides the recommended value for a given life history parameter,
and states whether that value is based on data on Gulfpopulation(s) ofthe relevant species or a mean
ofavailable information. The “Details” column provides additional information on the life history
parameter or on the derivation ofa value based on related life history parameter values (i.e., in the
case that a certain parameter value was not specified in the literature, it may sometimes be derived
from other parameter values applicable to the species). The “Reference” column provides the citation
for the relevant reference and the study location by state or more specific location where available.
Footnotes in each appendix table provide clarifying information on select reference values.

®Great shearwater-specific information was limited. Therefore, information provided here is compiled from a number of
related species in the genus Puffinus.
> Pied-billed grebe-specific information was limited. Therefore, information provided here is compiled from a number of
related genera within the family Podicipedidae.

Sanderling-specific information was limited. Therefore, some of the information provided here is compiled from related

species in the genus Calidris.

INOUSTRIAL ECONOMICS, INCORPORATED 16
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TABLE II RECOMMENDED VALUES FOR SELECT LIFE HISTORY PARAMETERS
LIFE HISTORY/ SPECIES
DEMOGRAPHIC
, AMERICAN  AMERICAN vvon  DOUBLE- REAT PIED-
PARAMETER OYSTER WHITE COMMO CRESTED o BILLED SANDERLING
LOON SHEARWATER
CATCHER PELICAN CORMORANT GREBE

# FLEDGLINGS PER
BREEDING PAIR PER 0.26 0.76 0.51 1.79 0.52 3.7 1.51
YEAR

FLEDGE SURVIVAL

RATES (0 TO 1 YEAR 70% 59% 76% 48% 58.3% 32% 50%
OLD)
VENILE ANNUAL 55.5% - 78.6% -

w v 92% 84% ° 74% - 85% ° 32% 70%
SURVIVAL RATE 91% 92.3%

1-3 1-3 1-3 0-1 1-2
Sy (1-3) (1-3) he 0 0o ©0-) (-2
AGE AT FIRST

3 3 6 3 5 ! 2

BREEDING
ADULT ANNUAL 90.5% 78.7% 89.5% 85% 91.4% 45% 83%
SURVIVAL RATE (AGES)  (3-11) (3-7) (6-15) (3-6) (5-22) (1-6) 2-7)

% OF ADULT FEMALE
POPULATION THAT 100% 100% 72.5% 100% 72.4% 90% 100%
BREEDS EACH YEAR

% FEMALES IN THE
POPULATION

50% 50% 50% 50% 50% 50% 50%

AVERAGE LIFESPAN
(YEARS)

11 7 15 6 20 6 7

' Some of these values represent the mean of information from various literature sources, whereas others are specific values
from a single source. Additional details on the derivation of each value presented in this table are included in the
appendices to Part II of this document (Appendices II-A through II-G).

~Arange is provided in the summary table when individual age group survival data is available in the species-specific
appendix.

INOUSTRIAL ECONOMICS, INCORPORATED 17
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APPENDIX II-A: AMERICAN OYSTERCATCHER (Haematopus palliatus)

LIFE HISTORY/

RECOMMENDED
DEMOGRAPHIC

VALUE
PARAMETER
# FLEDGLINGS PER 0.26
BREEDING PAIR PER (Gulf of Mexico-
YEAR specific value)

FLEDGE SURVIVAL
RATES (FROM 0%
FLEDGLING TO 1 YEAR

OLD)

JUVENILE ANNUAL
SURVIVAL (AGES 1 TO 92%

3

AGE AT FIRST BREEDING 3

INOUSTRIAL ECONOMICS, INCORPORATED

DETAILS

0.14-0.21 fledglings per pair

0.28 fledglings
(34% fledge: 2.64 clutch size x 0.31
hatching success x 0.34)*

0.44 - 0.66 fledglings
(54-80% fledge: 2.64 clutch slzex0.31
hatching success x 0.54/0.8)"

0.26 fledglings per pair (based on 35
pairs fledging 9 chicks)

0.12 fledglings per breeding pair

0.39 fledglings

(0.329 fledgling success: 2.64 clutch
size X0.452 hatching success x 0.329)"
0.38 fledglings

(0.463 fledgling success: 2.64 clutch
size X0.31 hatching success x 0.463)"

0.31 fledglings

(0.424 fledgling success: 2.64 clutch
size X0.278 hatching success x 0.424)"
0.35 fledglings

(0.438 fledgling success: 2.64 clutch
size X0.31 hatching success x 0.438)"

70% (age 0 to 1)

92% (ages 1 to 3)

3 years

Draft Final, April 21, 2014

REFERENCE

McGowan et al. 2005
(as cited In Nol and
Humphrey 2012): NC
R. Humphrey unpubl.
data (as cited In Nol
and Humphrey 2012):
MA

Zaradusky 1985 (as
cited In Nol and
Humphrey 2012): NY
Hodgson et al. 2008 (as
cited In Nol and
Humphrey 2012): FL,
Hillsborough Bay
McGowan 2004 (as
cited In Nol and
Humphrey 2012): NC,
1998-2003

Sabine et al. 2006 (as
cited In Nol and
Humphrey 2012): GA
Murphy 2010 (as cited
In Nol and Humphrey
2012): MA

Simons and Stocking
2011 (as cited In Nol
and Humphrey 2012):
NC

Simons and Schulte
2010 (as cited In Nol
and Humphrey 2012):
NC

Schulte pers. com. 2013

Schulte pers. com. 2013

Palmer 1967 (as cited
In Nol and Humphrey
2012): various locations
In North America

18
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LIFE HISTORY /
RECOMMENDED
DEMOGRAPHIC DETAILS REFERENCE
VALUE
PARAMETER
Nol 1985 (as cited In
88.6% (adult; specific age not specified)  Nol and Humphrey
2012): VA
90.5% Murphy 2010 (as cited
ADULT ANNUAL (mean of all 94% (adult; specific age not specified) In Nol and Humphrey
SURVIVAL (AGES 3+) values) 2012): MA
Simons & Schulte 2010
89% (adult; specific age not specified) (as cited In Nol and

Humphrey 2012): NC

% OF ADULT FEMALE
POPULATION THAT 100% - Assumption

BREEDS EACH YEAR

Assumption as

% FEMALES IN THE 50% previously described in
POPULATION ’ i Assumptions discussion
above

10.5 years” (calculated using equation:

Life expectancy = [age at first breeding Caleulated from other

AVERAGE LIFESPAN 1 + (1/In(adult survival rate))]; birds

(YEARS) . parameter values
living at least 10 years appear to be
common)”

Notes:

1. Estimated mean clutch size calculated using information from Nol and Humphrey 2012 as 2.64 [mean of 2.81 (R.
Humphrey unpubl., MA), 3.26 (Zaradusky 1985, NY), 2.33 ( R. Humphrey unpubl., VA), 2.32 (McGowan 2004, NC), and 2.5
(Sabine et al. 2006, GA)]. For mean hatching success, we use specific values associated with each source if available or a
calculated mean hatching success of 0.31 [mean of 0.204 (McGowan 2004, NC), 0.278 (Simons and Stocking 2011), and
0.452 (Sabine et al. 2006, GA)].

2. Oldest banded bird was 17 years old (Nol and Humphrey 2012).
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APPENDIX [I-B: AMERICAN WHITE PELICAN (Pelecanus erthrorhynchos)

LIFE HISTORY/
DEMOGRAPHIC
PARAMETER

# FLEDGLINGS PER
BREEDING PAIR PER
YEAR

FLEDGE SURVIVAL
RATES (FROM
FLEDGLING TO 1 YEAR
OLD)

JUVENILE ANNUAL
SURVIVAL (AGES 1 TO
3)

AGE AT FIRST
BREEDING

ADULT ANNUAL
SURVIVAL (AGES 3+)

% OF ADULT FEMALE
POPULATION THAT
BREEDS EACH YEAR

% FEMALES IN THE
POPULATION

AVERAGE LIFESPAN
(YEARS)

Notes:

RECOMMENDED
VALUE

0.76

(mean of all
values)

59%

84%

78.7%

100%

50%

DETAILS

0.85 fledged per nest In
herbaceous cover

0.85 fledged per nest In shrub
cover

0.89 fledged per nest near
driftwood

0.4 - 1 fledglings
(mean 0.7: varies by season, later

breeding likely represents younger
birds)

0.3 - 0.68 (mean 0.49)

59% (age 0 to 1)

84% (age 1 and 2)

3 years

78.7% (age 3H*

Unknown but not obviously skewed

7.2 years” (calculated using
equation: Life expectancy = [age
at first breeding + (1/In(adult
survival rate))])

REFERENCE

Knopf 1979 (as cited In Knopf
and Evans 2004): UT

Sidle et al. 1984 (as cited In
Knopf and Evans 2004): ND

Strait and Sloan 1974 (as cited
In Knopfand Evans 2004):
ND

Strait and Sloan 1974 (as cited
In Knopfand Evans 2004):
ND

Sloan 1982 (as cited In Knopf
and Evans 2004): North
America

Strait and Sloan 1974 (as cited
In Knopfand Evans 2004):
ND, Ryder 1981 (as cited In
Knopfand Evans 2004): CO

Assumption

Knopf and Evans 2004

Calculated from other
parameter values

1. Survival rate remains constant at 78.7% through the thirteenth year (Strait and Sloan 1974, as cited in Knopfand Evans

2004).

2. Oldest banded bird was 26.4 years old (Clapp et al. 1982, as cited in Knopf and Evans 2004).

INCORPORATED
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APPENDIX [I-C: COMMON LOON (Gavia immer)

LIFE HISTORY/

RECOMMENDED
DEMOGRAPHIC DETAILS REFERENCE
VALUE
PARAMETER
0.48 Smith 1981 (as cited In Evers et al.
’ 2010): AK
0.4 Vermeer 1973 (as cited In Evers et al.
’ 2010): Alberta, Canada
0.29 Evers et al. 2003 (as cited In Evers et al.
’ 2010): ME
Evers et al. 2000 (as cited In Evers et al.
2010): M (0.51 eastern upper peninsula,
0.51 -0.79 (0.65 mean) 0.79 Isle Royal National Park, 0.76
Ottawa National Forest, 0.59 Seney
NWR)
0.29 Mclntyre 1978 (as cited In Evers et al.
’ 2010): MN
037 Mooty 1993 (as cited In Evers et al.
’ 2010): MN
¢ FLEDGLINGS per 051 0.66 Mclntyre and Barr. 2010 (as cited In
BREEDING PAIR (mean of all Evers et al. 2010): MT
PER YEAR values) 0.52 Taylor & Vogel 2003 (as cited In Evers et
’ al. 2010): NH
0.96 Parker & Miller 1988 (as cited In Evers
’ et al. 2010): NY
0.28 Kerekes & Masse 2000 (as cited In Evers
’ et al. 2010): Nova Scotia, Canada
032 Croskery 1990 (as cited In Evers et al.
’ 2010): Ontario, Canada
061 Kerekes & Masse 2000 (as cited In Evers
’ et al. 2010): Quebec, Canada
0.53 Yonge 1981 (as cited In Evers et al.
’ 2010): Saskatchewan, Canada
0.72 Hanson et al. 2002 (as cited In Evers et
’ al. 2010): VT
053 Evers 2007 (as cited In Evers et al.
’ 2010): New England and Great Lakes
;';?EGEFSRURI\XWAL Sperduto et al. 2003: Peer-reviewed
FLEDEL(INGOTO : 76% 0.76 paper on scgling restoration for North
YEAR OLD) Cape Oil Spill case, Rl
. 70% Mitro et al. 2008: New England and
55.5% (age 1) Wisconsin
(mean, .
ages 1-2) 41% Evers 2007: New England and Great
JUVENILE ANNUAL  55.5% (ages 1-2); (ages 1-3) Lakes
SURVIVAL 60.5% (ages 2-3); 60.5% .
(AGES 1 TO 6) 91% (ages 3+) (mean, 80% Ml.tI‘O et.alA 2008: New England and
ages 2-3) (ages 2-3) Wisconsin
91% (adults, ages 3+) Ml"[I‘O et.al. 2008: New England and
Wisconsin
INOUSTRIAL ECONOMICS, INCORPORATED 21
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LIFE HISTORY /
RECOMMENDED
DEMOGRAPHIC DETAILS REFERENCE
VALUE
PARAMETER
Evers et al. 2000 (as cited In Evers et al.
6 years mean 2010), W. Piper, pers. com. (as cited In
Evers et al. 2010)
p Ranges from 4-11 years Evers et al. 2000 (as cited In Evers et al.
AGE AT FIRST (7.5 mean) 2010)
BREEDING (mean of all .
Sperduto et al. 2003: Peer-reviewed
values) . .
S years paper on scaling restoration for North
Cape Oil Spill case, Rl
Evers 2007: New England and Great
6 years
Lakes
Evers 2007: New England and Great
19 1t
2 g(::i(tfligua :‘;Z;agee’not Lakes, Mitro et al. 2008 (as cited In
ADULT ANNUAL 89.5% sgecified)g £ Evers et al. 2010): New England and
SURVIVAL (mean of all Great Lakes mean
(AGES 6+) values) 88% (adult survival rate, Sperduto et al. 2003: Peer-reviewed
specific age range not paper on scaling restoration for North
specified) Cape Oil Spill case, Rl
% OF ADULT
FEMALE )
POPULATION THAT  72.5% (mean) 68 - 77% Evers 2007: New England and Great
BREEDS EACH Lakes
YEAR
Evers 2001 (as cited In Evers et al. 2010)
% FEMALES INTHE ¢, 50% New England and Great Lakes, Piper et
POPULATION ’ ’ al. 2008 (as cited In Evers et al. 2010):
location not specified
14.6 years™ (calculated
AVERAGE using equation: Life
15 expectancy = [age at first Calculated from other parameter values

LIFESPAN (YEARS)

Notes:

breeding + (1/In(adult
survival rate))])

1. Maximum lifespan reported is 23 years (Evers, as cited in Evers et at. 2010).
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APPENDIX I1-D:

LIFE HISTORY/
DEMOGRAPHIC
PARAMETER

# FLEDGLINGS PER
BREEDING PAIR
PER YEAR

FLEDGE SURVIVAL
RATES (FROM
FLEDGLING TO 1
YEAR OLD)

JUVENILE ANNUAL
SURVIVAL

(AGES 1 TO 3)

AGE AT FIRST
BREEDING

ADULT ANNUAL
SURVIVAL

(AGES 3+)

% OF ADULT
FEMALE
POPULATION THAT
BREEDS EACH
YEAR

% FEMALES IN THE
POPULATION

AVERAGE
LIFESPAN (YEARS)

Notes:

Draft Final, April 21, 2014

DOUBLE-CRESTED CORMORANT (Phalacrocoranx auritus)

RECOMMENDED
VALUE

1.79
(mean of all
values)

48%

74% (ages 1-2);
85% (ages 2-3)

85%

100%

50%

DETAILS

1.2 - 2.4 (mean productivity per
nest 1.8; 1 brood per year)

2.25 (based on a brood size of 1-4
chicks and a fledging success rate
of 90%)

0.95 - 1.67 (1.31 mean chicks
fledged per nest with eggs from
1976 - 1977)

48% (first year survival)

74% (age 1-2)

85% (annual survival, age 2+)

1 year (4.7%)
2 years (16.5%)
3 years (78.8%)

3 years

85% (annual survival, age 2+)

No Information on sex ratio
available

6 years”™ (calculated average
lifespan using a 0.48 first-year
survival rate, 0.74 second-year,
and subsequent annual survival of
0.85)

REFERENCE

Drent et al. 1964 (as cited In
Hatch and Weseloh 1999): BC

Robertson 1971 (as dted In
Hatch and Weseloh 1999): BC

Baird and Gould 1983: AK

Van der Veen 1973 (as cited In
Hatch and Weseloh 1999): BC

Van der Veen 1973 (as cited In
Hatch and Weseloh 1999): BC

Van der Veen 1973 (as cited In
Hatch and Weseloh 1999): BC

Van der Veen 1973 (as cited In
Hatch and Weseloh 1999): BC

Weseloh and Ewins 1994 (as
cited In Hatch and Weseloh
1999): Great Lakes

Van der Veen 1973 (as cited In
Hatch and Weseloh 1999): BC

Assumption

Hatch and Weseloh 1999:
Assumption as previously
described in Assumptions
discussion above

Van der Veen 1973 (as cited In
Hatch and Weseloh 1999): BC

1. Age of 3 years at first breeding may underestimate part of the population, since some individuals breed at ages 1 and 2
(Van der Veen 1993, as cited in Hatch and Welseloh 1999).
2. Oldest banded bird was 17 years and 9 months old (Klimkiewicz and Futcher 1989, as cited in Hatch and Welseloh

1999).

INOUSTRIAL ECONOMICS, INCORPORATED
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APPENDIX 1I-E: GREAT SHEARWATER {Puffinus gravis - much of the information from
various species in the genus Puffinus)

LIFE HISTORY/

RECOMMENDED
DEMOGRAPHIC

VALUE
PARAMETER
# FLEDGLINGS PER ~ 0.52 (Great
BREEDING PAIR Shearwater-

PER YEAR specific value)

FLEDGE SURVIVAL
RATES (FROM
FLEDGLING TO 1
YEAR OLD)

58.3%

JUVENILE ANNUAL
SURVIVAL

(AGES 1 TO 6)

78.6% - 92.3%

5 (mean of all
values)

AGE AT FIRST
BREEDING

INOUSTRIAL ECONOMICS, INCORPORATED

DETAILS

0.62 (based on a 70%
hatching success rate, a
89% fledging success rate,
and a clutch size of 1 egg)

0.453 (based on a 71.5%
hatching success rate, a
63.3% fledging success
rate, and a clutch size of

legg)

0.66 (based on 66% of
nests producing fledglings
for a clutch size of 1 egg)
0.543 (based on a 65%
hatching success rate, a
83.5% fledging success
rate, and a clutch size of

l egg)

0.52 (based on a 56%
hatching success rate,
93% fledging success rate,
and a clutch size of 1 egg)

0.306

0.583

78.6% (calculated based
on observation that 30%
of birds survive to
adulthood, annual
average for ages 1-6)

86.7% (age 1-2)
92.3% (age 2-3)
91.2% (ages 3+)

5-6 years (5.5 mean)

4 years

4-5 years (4.5 mean)

REFERENCE

Harris 1966 (as cited in Lee and Haney 1996):
Wales; Perrins et al. 1973 (as cited in Lee and
Haney 1996): Wales, Manx Shearwaters
(Puffinus puffinus)

Byrd et al. 1983 (as cited in Whittow 1997):
Hawaii, Wedge-tailed Shearwaters (Puffinus
pacificus)

Brooke 1990 (as cited in Ainley et al. 1997):
UK, Townsend and Newell's Shearwaters
(Puffinus auricularis)

Gallagher 1960 (as cited in Seto 2001):
Australia, Christmas Shearwaters
(Puffinus nativitatis)

Cuthbert 2005: South Atlantic, Gough Island

Hunter and Caswell 2005: New Zealand, Sooty
Shearwaters (Puffinus griseus)

Hunter et al. 2000: Australia, Short-tailed
Shearwaters (Puffinus tenuirostris)

Perrins et al. 2008: Wales, Manx Shearwaters
(Puffinus puffinus)

Hunter et al. 2000: Australia, Short-tailed
Shearwaters (Puffinus tenuirostris)

Perrins et al. 1973 (as cited in Lee and Haney
1996): Wales; Perrins et al. 2008: Wales,
Manx Shearwaters (Puffinus puffinus)

Floyd and Swanson 1983 (as cited in Whittow
1997): Australia, Wedge-tailed Shearwaters
(Puffinus pacificus)

Cramp 1978 and 1985 and Cramp and
Simmons 1983 as cited in Furness and
Monaghan 1987: North Atlantic, Manx
Shearwaters (Puffinus puffinus)
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RECOMMENDED
DEMOGRAPHIC

VALUE
PARAMETER

ADULT ANNUAL
SURVIVAL

(AGES 6+)

91.4% (mean
of all values)

% OF ADULT

FEMALE

72.4% (mean
POPULATION o (
THAT BREEDS of all values)
EACH YEAR

9% FEMALES IN THE
POPULATION 50%

AVERAGE

LIFESPAN (YEARs) 20 (mean)

DETAILS

6 years
7 years
90.2% (minimum survival

rate of adults, range of
79.4-96.5)

90% (adult annual
survivorship)

90%

95.2%

46%

100%

70 - 80% (75% mean)

68.6%

Manx shearwater;
presumed to be 1:1

16 years”®

14 years

29 years™

Draft Final, April 21, 2014

REFERENCE

Brooke 1990 (as cited In Alnley et al. 1997):
UK, Townsend and Newell's Shearwaters
{Puffinus auricularis)

Hunter et al. 2000: Australia, Short-tailed
Shearwaters {Puffinus tenuirostris)

Perrins et al. 1973 (as cited In Lee and Haney
1996): Wales, Manx Shearwaters {Puffinus
puffinus)

Brooke 1990 (as cited In Alnley et al. 1997):
UK, Townsend and Newell's Shearwaters
{Puffinus auricularis)

Cramp 1978 and 1985 and Cramp and
Simmons 1983 as cited In Furness and
Monaghan 1987: North Atlantic, Manx
Shearwaters {Puffinus puffinus)

Clucas et al. 2008: New Zealand, Sooty
Shearwaters {Puffinus griseus)

Brooke 1990 (as cited In Alnley et al. 1997):
UK, Townsend and Newell's Shearwaters
{Puffinus auricularis)

Gallagher 1960 (as cited In Seto 2001): South
Atlantic, Gough Island, Christmas Shearwaters
{Puffinus nativitatis)

Brooke 1990 (as cited In Lee and Haney
1996): UK, Manx Shearwaters {Puffinus
puffinus)

Hunter and Caswell 2005: New Zealand, Sooty
Shearwaters {Puffinus griseus)

Lee and Haney 1996

Perrins et al. 1973: Wales, Manx Shearwater
{Puffinus puffinus), calculated average
lifespan based on survival data

Cramp 1978 and 1985 and Cramp and
Simmons 1983 as cited In Furness and
Monaghan 1987: North Atlantic, Manx
Shearwaters {Puffinus puffinus)

Harris 1966 (as cited In Lee and Haney 1996):
Wales, Manx Shearwater, average life
expectancy for adults {Puffinus puffinus)

Note that although great shearwater (Puffinus grows) is the focal species, the table above includes information from a

number of related species because species-specific information was limited. Information presented in this table is from a

study conducted on great shearwaters unless otherwise stated.

Notes:

1. Oldest banded Manx shearwater was 36 years old (Brooke 1990); oldest banded W edge-tailed shearwater was 29 years old

(W hittow 1997); oldest record for Christmas shearwater is 17 years on Laysan Island (K. Swift pers. com., as cited in Seto
2001). Due to the lack of information readily available on the average lifespan for Great shearwaters, we present the mean

of the three reported average life expectancy values for Manx shearwater.
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APPENDIX II-F: PIED-BILLED GREBE (Podilymbus podiceps - much of the information is

based on various related genera in the family Podicipedidae)

LIFE HISTORY /
DEMOGRAPHIC
PARAMETER

# FLEDGLINGS PER
BREEDING PAIR PER
YEAR

FLEDGE SURVIVAL
RATES (FROM
FLEDGLING TO 1
YEAR OLD)

JUVENILE ANNUAL
SURVIVAL

(AGES 0 TO 1; SAME
AS ABOVE)

AGE AT FIRST
BREEDING

ADULT ANNUAL
SURVIVAL
(AGES 1+)

% OF ADULT FEMALE
POPULATION THAT
BREEDS EACH YEAR

% FEMALES IN THE
POPULATION

AVERAGE LIFESPAN
(YEARS)

RECOMMENDED
VALUE

3.7

32%

32%

45% (Pied-
billed grebe-
speclflc
number)

90%

50%

DETAILS

Based on 39.7 - 98% hatching
success rate, 60.2 - 62.2%
fledging success rate, clutch
size 0of 4.3 - 8 eggs; 42.8%
produce 2 broods per year®

Ratio of young birds to adult
pairs In the Fall Is 1.2 (ranges
from 0.70 - 1.7)’survival rate
estimated by dividing 1.2 by the
estimated number of fledglings
per breeding pair (1.2 T 3.7 =
32%)

Same as fledge survival rate
since grebes reach sexual
maturity (adulthood) at 1 year
old

13-14 months (captive breeding
birds)

1 year (wild birds)
61% - 100% (annual survival rates

of banded adult birds)

40 - 50% (annual adult survival
rate)

90%

No data available

5.6 years™ (calculated using
equation: Life expectancy = [age
at first breeding + (1/In(adult
survival rate))])

REFERENCE/NOTES

Glover 1953 (1A), Chabreck 1963
(LA), Cottam and Glazener 1959
(TX), Wolf 1955 (ID), Otto 1983 (W),
Muller 1995 (WA), Arnold 1990
(Manitoba, Canada), and Forbes et
al. 1989 (Nova Scotia, Canada)

Lindvall and Low 1982 (as cited In
LaPorte et al. 2013): UT, Western
grebe (Aechmophorus occidentalis)

Lindvall and Low 1982 (as cited In
LaPorte et al. 2013): UT, Western
grebe {Aechmophorus occidentalis)

MacVean 1988 and MacVean 1990 (as
cited In Muller and Storer 1999):
Guatemala

Fjeldsa 1973 (as cited In Stedman
2000): Iceland, Horned grebe
{Podiceps auritus)

GLN and D. Bultron unpublished (as
cited In Stout and Nuechterlein
1999): MN, Red-necked grebe
{Podiceps grisegena)

Johnsgard 1987: North America

Fjeldsa 1973 (as cited In Stedman
2000): Iceland, Horned grebe
{Podiceps auritus)

Muller and Storer 1999: Assumption
as previously described in
Assumptions discussion above

Calculated from other parameter
values

Note that although pied-billed grebe (Podilymbus podiceps) is the focal species, the table above includes information from a
number of related species because species-specific information was limited. Information presented in this table is from a

study conducted on pied-billed grebes unless otherwise stated.

Notes:

1. # fledglings =6.15 (mean eggs/pair) x 0.6885 (mean hatching success rate) x 0.612 (mean fledging success rate) x 1.43

(broods per year).

2. The mean of 12.75 was taken to be equivalent to one year of age.

3. Oldest banded crested grebe was 9 years 8 months old (Cramp and Simmons 1977, as cited in Muller and Storer 1999);
oldest banded little grebe was 13 years old (Cramp and Simmons 1977, as cited in Muller and Storer 1999); oldest bird
marked with nasal tag as adult was 15 years old (Eichhorst 1992, as cited in LaPorte et al. 2013).
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APPENDIX 11-G: SANDERLING (Calidris alba - some information provided here is compiled
from related species in the genus Calidris)

LIFE HISTORY/
DEMOGRAPHIC
PARAMETER

# FLEDGLINGS PER
BREEDING PAIR PER
YEAR

FLEDGE SURVIVAL
RATES (FROM
FLEDGLING TO 1 YEAR
OLD)

JUVENILE ANNUAL
SURVIVAL

(AGES 1 TO 2)

AGE AT FIRST
BREEDING

ADULT ANNUAL
SURVIVAL

(AGES 2+)
% OF ADULT FEMALE

POPULATION THAT
BREEDS EACH YEAR

% FEMALES IN THE
POPULATION

AVERAGE LIFESPAN
(YEARS)

RECOMMENDED
VALUE

1.51 fledglings
(mean of related
species)

50%

70%

83%

100%

50%

DETAILS

1.45 (36.3% fledging success In
dunlins equates to 1.45
fledglings using clutch size of

4)
0.9 -2.23 fledglings per pair In

least sandpipers (1.56 mean)

50% (first year rate)

70% (estimated average for age
1to 2)

2 years

83% (adult survivorship based
on annual resightings of banded
wintering sanderllngs)

Assumption

No sex ratio data available

7.4 years” (calculated using
equation: Life expectancy =
[age at first breeding +

(1/In(adult survival rate))])

REFERENCE/NOTES

Jdnsson 1991 (as cited In
Warnock and Gill 1996):
Sweeden, Dunlin
{Calidris alpina)

Cooper and Miller 1997 (as cited
In Nebel and Cooper 2008):
British Columbia, Least
sandpiper {Calidris minutilla)

Myers 1980 (as cited In
MacWhirter et al. 2002): CA

Value estimated by Mike
Szumski, NRDA/Splll Response,
U.S. Fish & Wildlife Service,
Portland, OR, October 12, 2004,
and finalized on May 7, 2005
using fledgling and adult survival
estimates

Meltofte 1985 (as cited In
MacWhirter et al. 2002):
Greenland

Evans and Plenkowski 1984 (as
cited In MacWhirter et al. 2002):
UK

Assumption

MacWhirter et al. 2002;
Assumption as previously
described in Assumptions
discussion above

Calculated from other
parameter values

Note that although sanderling (Calidris alba) is the focal species, the table above includes information from a related species

for fledglings per breeding pair because species-specific information was limited. Information presented in this table is from

a study conducted on sanderling unless otherwise stated.

Notes:

1. Longest lifespan reported was 13 years (Boates and McNeil 1984, as cited in MacW hirter et al. 2002).
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